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DETAILED ACTION 

1 . Applicant's arguments, see request for reconsideration, filed 1/23/04, with 
respect to withdrawal of final rejection have been fully considered and are persuasive. 
The final rejection of claims 49-74 has been withdrawn. This action is made final. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 49, 51-58, 60, 62, 63, 65-70, 72, and 74 are rejected under 35 
U.S.C. 102(b) as being clearly anticipated by Carpenter (U.S. 5,541,448). 

With the respect Claims 49, 57, 58, and 63, Carpenter discloses providing first 
semiconductor devices 58 each having a DRAM semiconductor chip and protruded 
terminals arranged over the DRAM semiconductor chip. A second semiconductor 
device has a package body, a nonvolatile memory semiconductor chip (i.e. EPPROM) 
sealed in the package body and outer leads protruding outwardly from a side surface of 
the package body. As stated in col. 1 lines 16-24 and col. 4 lines 16-23, any one of the 
electronic devices can be EPROMs or DRAMs. A module board having first terminals 
and second terminals; and mounting the first semiconductor devices 58 and the second 
semiconductor device 60 on the module board, wherein the mounting step is performed 
such that the protruded terminals of the first semiconductor devices 58 are arranged 
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and between the DRAM semiconductor chips of the first semiconductor devices and the 
module board 52 in a sectional view and arranged at the inside of the DRAM 
semiconductor chips of the first semiconductor devices in a plan view, and the 
protruded terminals of each of the first semiconductor devices are soldered to the first 
terminals of the module board 15 and such that the outer leads of the second 
semiconductor device are soldered to the second terminals of the module board 52 at 
the outside of the package body in the plan view. Each of the protruding terminals is 
soldered to terminals of the board 52 (see col. 4 lines 3-23; Figs. 5 and 6). 

With respect to Claims 51 and 65, Carpenter teaches wherein each of the outer 
leads of the second semiconductor device 60 is exposed to the air between the 
package body and a portion of the outer leads that connect to the second terminals (see 
Figs. 5-7). 

With respect to Claims 52 and 66, Carpenter teaches wherein each of the DRAM 
semiconductor chips 58 of the first semiconductor devices has a main surface and 
bonding electrodes on the main surface, and wherein the protruded terminals are 
arranged over the main surface and electrically connected to the bonding electrodes 
(see col. 4 lines 5-15; Figs. 6). 

With respect to Claims 53 and 67, Carpenter teaches wherein the mounting step 
is performed so that the main surfaces of the DRAM semiconductor chips of the first 
semiconductor devices face the module board (see Fig. 6). 
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With respect to Claims 54 and 68, Carpenter teaches wherein in surface of the 
DRAM semiconductor the mounting step, the back chip of each of the first 
semiconductor devices 58 are exposed (see Fig. 5). 

With respect to Claims 55 and 69, Carpenter teaches sealing a space between 
each of the first semiconductor devices 58 and the module board 52 with resin 76 (see 
col. 4 lines 60-67; Fig. 6). 

With respect to Claims 56 and 70, Miyazaki discloses wherein all protruded 
terminals of each of the first semiconductor devices 58 are arranged between the 
corresponding semiconductor chip of the corresponding first semiconductor device and 
the module board 52 (see Fig. 6). 

With respect to Claims 60 and 72, Carpenter disclose in col. 5 lines 3-10 that 
the components (i.e. devices 58 and 60) can be arranged differently without requiring 
modifications in the case 44. Thus, Carpenter in a different arrangement includes a 
wherein the number of first devices 58 is larger than that of the second device on the 
module board. 

With respect to Claims 62 and 74, Carpenter disclose in the background of the 
invention that integrated circuits solder attached to connection spots (i.e. terminals) on a 
printed wiring board (see col. 1 lines 59-67). Thus, the outer leads of the second 
devices 60 are soldered to the second terminals. 


Claim Rejections - 35 (JSC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
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obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 

prior art under 35 U.S.C. 103(a). 

5. Claims 50, 59, 61, 64, 71, and 73 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Carpenter (U.S. 5,541 ,448) as applied to claims 49 and 63 above, 
and further in view of Elenius et al. (U.S. 6,287,893). 

With respect to Claims 50 and 64, one skilled in the art would readily recognize 
having protruding terminals arranged in rows and columns between each of the DRAM 
semiconductor chips of the first semiconductor devices and the module board, since the 
arrangement provides a multiplicity of electrical connection that would increase the 
signals between the devices and the board. Therefore, it would have been obvious to 
incorporate terminal arranged in rows and columns between each of the DRAM 
semiconductor chips of the first semiconductor devices and the module board of 
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Carpenter, since the arrangement provides a multiplicity of electrical connection that 
would increase the signals between the devices and the board. 

With respect to Claims 59 and 71, one skilled in the art would readily recognize 
to simultaneously soldering the first semiconductor devices and the second 
semiconductor device to mount them on the module board after the step of arranging 
the first semiconductor devices and the second semiconductor device on the module 
board after the step of arranging the first and second devices, since simultaneously 
soldering a plurality of devices would save time during manufacturing which would 
reduce the cost of the memory module. Therefore, it would have been obvious to 
incorporate the simultaneous soldering of the first and second devices of Miyazaki, 
since simultaneously soldering a plurality of devices would save time during 
manufacturing which would reduce the cost of the memory module. 

With respect to Claims 61 and 73, Carpenter discloses wherein the DRAM chips 
58 of the first devices each have bonding electrodes attached to protruding terminals 
(see col. 4 lines 5-15; Fig 6). Carpenter fails to disclose wherein a minimum pitch of the 
bonding electrodes is larger than a minimum pitch of the protruded terminals of the 
respective first device. However, Elenius discloses wherein a minimum pitch of the 
bonding electrodes 18, 26 is larger than a minimum pitch of the protruded terminals 28 
of the respective first device (see Figs. 1 and 2). Thus, Carpenter and Elenius have 
substantially the same environment of flip chip integrated circuit. Therefore, it would 
have been obvious to incorporate a pitch of the electrodes being greater than the pitch 
of the protruded terminals with the process of Carpenter, since the pitch would allow the 
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protruding terminals to have a larger diameter without risking the terminals from abutting 
each other while creating a larger electrical interface with an external device as taught 
by Elenius. 


Conclusion 

6. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning the communication or earlier communications from the 
examiner should be directed to Alonzo Chambliss whose telephone number is (703) 
306-9143. The fax phone number for this Group is (703) 308-7722 or 7724. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the Group receptionist whose telephone number is 
(703) 308-7956 



Alonzo Chambliss 

AC/February 1 0, 2004 Patent Examiner 

Art Unit 2827 


